Background
Introduction
Tobacco use occurs throughout the world and is accompanied by a host of diseases that threaten the health and shorten the life of the user [1] [2] [3] [4] [5] [6] . An estimated 1.3 billion people worldwide are smokers; the majority of whom started smoking in adolescence and continued throughout their life. It is further estimated that half of the world's smokers will lose their life through tobacco related disease by the time they reach middle age. Tobacco related diseases currently kill approximately 5 million people per year, and if unabated, will increase to 10 million deaths each year by the year 2020. An estimated 70% of these deaths will be in developing countries [7] .
Studies have suggested a decline in the use of cigarette and other tobacco products in highincome countries. There is, at the same time, evidence of a marked growth in cigarette use in middle and low-income countries [8] [9] [10] . Despite this increase occurring primarily among men, there is an upsurge in marketing strategies that target women in sub-Saharan Africa (SSA) [11] [12] [13] . These strategies are an attempt to capitalise on the global empowerment drive that has led to improved socioeconomic and sociocultural conditions for women. Increased tobacco use within Sub-Saharan Africa differs from other regions of the world in that it is still in its early stages. Globally, the highest rates of tobacco use and tobacco-related deaths are observed in America, with Africa having the lowest rates of tobacco-related deaths: below 5% among men and below 1% among women [14] .
In the past two decades, numerous studies have been conducted with the express aim of identifying the key determinants of smoking and tobacco use [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . Tobacco dependence and the associated difficulties of quitting are blamed on several psychosocial, environmental, and biological factors plus the pharmacological effects of nicotine [26] , a substance that is now widely recognized as being highly addictive [27] . Environmental influences, including peer and familial influences have been identified as the strongest contributors in determining how and when cigarette experimentation occurs amongst young people. Additionally, there is growing support in the literature confirming the hypothesis that genetic influences also underlie the initiation and lifetime use of tobacco [28] [29] [30] [31] .
The WHO Framework Convention on Tobacco Control (WHO FCTC) was a worldwide response to the globalisation of the tobacco epidemic [32] . The FCTC requires State Parties to adopt and implement tobacco control measures, including but not limited to the following: packaging and health warning labels on tobacco products; bans on tobacco advertising, promotion and sponsorship; measures to protect people from tobacco smoke; tobacco tax and price increases; regulation of the contents of tobacco products; regulation of tobacco product disclosure; support for economically viable alternatives; measures to curb illicit trade in tobacco products; liability provisions and others [33] . Despite existing bans on advertisements, young and old people in low and mid-income countries continue to be exposed to tobacco products through the media such as movies, the internet, and magazines which are imported from other countries [10] .
The role of mass media in fuelling or deterring the upsurge in tobacco use has been extensively investigated within the context of developed countries [34] [35] [36] [37] . Within these settings there is evidence to suggest a rise in tobacco usage with increasing media utilization [14] . Individuals in developed countries have better access to mass media and education compared to their counterparts in low and middle-income countries.
The role played by the utilization of the mass media in driving or curbing the tobacco epidemic in low and middle-income countries, especially SSA, has had limited coverage in the literature. In this study, we used data from the Demographic and Health Surveys conducted in 9 African countries over the period 2006-2011 to provide estimates of the magnitude and distribution of tobacco use by men and women in the sub-Saharan African region. The study also interrogates the complex relationship that exists between tobacco use and media use in these sub Saharan African (SSA) countries, adjusting for socioeconomic and demographic factors.
Methods

Ethical considerations
This study was based on secondary data with all participant identifiers removed. Survey procedures and instruments were approved by the Scientific and Ethical Review Committee of Medical Research Institutes in each of the countries, and by the Ethics Committee of the Opinion Research Corporation Macro International Incorporated (ORC Macro Inc.), Calverton, USA. Ethical permission for use of the data in the present study was obtained from ORC Macro Inc. Details concerning the data-collection protocols are available on the Measures Demographic and Health Surveys (DHS) website (http://www.measuredhs.com).
Data Source
The data for this study came from Demographic and Health Surveys (DHS) conducted in 9 SSA countries between 2004 and 2011 [38] [39] [40] [41] [42] [43] [44] [45] [46] . The countries selected were Burkina Faso, Ethiopia, Liberia, Lesotho, Malawi, Swaziland, Uganda, Zambia and Zimbabwe. While DHS surveys have been conducted in more than 80 countries, only in these 9 countries were the respondents asked about their experiences of both tobacco use and media utilization. The target population in each survey women aged 15-49 years and men aged 15-59 years. The data used in this study is available, on request, from the Measures Demographic and Health Surveys (DHS) website (http:// www.measuredhs.com).
Sampling Plan
The DHS employs a multistage stratified design with probabilistic sampling with each household having an equal probability of selection. Every survey was stratified by urban and rural status and additionally by country-specific geographic or administrative regions. Detailed sampling plans are available from survey final reports [38] [39] [40] [41] [42] [43] [44] [45] [46] .
Study population and sample size
The study population consisted of women aged 15-49 years (n = 101,316) and men aged 15-59 years (n = 58,146) from 76,131 households in 4119 clusters within the 9 countries. Of the 9 countries, 4 were selected on the basis of having imposed bans on tobacco advertising, promotion and sponsorship in at least 4 of the following 7 areas: national television and radio; international television and radio; local newspapers; international newspapers; billboards; points of sale; and the internet. These 4 countries were Burkina Faso, Ethiopia, Lesotho and Swaziland. The other countries considered (Liberia, Malawi, Uganda, Zambia, and Zimbabwe) had no bans imposed on the advertising, promotion and distribution of tobacco [33] .
Variables
The response variables
The primary questions used to construct the response variables of interest required the respondent to indicate whether they currently: used tobacco (in any form); smoked cigarettes; and used snuff (or smokeless tobacco). Based on these variables, 3 dichotomous response variables (Smoking status, cigarette smoking status and use of smokeless tobacco status) were created. Each response variable took the value 1 if a respondent used the form of tobacco in the question, or 0 otherwise.
Indicator of mass media utilization
Media utilization indices were constructed for both the male and female samples using principal component factor analysis [47] . Three media utilization questions were posed to the respondents concerning: frequency of reading newspapers or magazines; frequency of listening to the radio; and frequency of watching television. To each of these questions respondents gave scores of 0 if 'not at all'; 1 if 'less than once a week'; 2 if 'at least once a week' and 3 if 'almost every day'. Each media utilization question was assigned a weight or factor score generated through principal components' analysis. The resulting media utilization score was then standardised in relation to a standard normal distribution with a mean of zero and a standard deviation of one. These standardised scores are then used to create the break points that define media utilization tertiles as Lowest, Medium, and High. For both samples, the three media utilization items yielded a single factor (Table 1 ). In the female sample, the factor solution explained 57% of the total variance, while the factor solution in the male sample explained 55% of the total variance. The reliability of the media utilization index was accessed using Cronbach's alpha [48] 
Other covariates
The other covariates included in the analysis were respondent's age, region of residence, type of place of residence (rural or urban), religion, education, occupation and socioeconomic status.
Analysis approach
A bivariate cross tabulation was carried out and rates of tobacco utilization were calculated for each category of the covariates (media utilization, age, region, place of residence, education, religion, occupation and socioeconomic status. Pearson's Chi-square statistic was used to test for bivariate association between the outcomes of interest and the covariates identified. Generalized linear mixed effects models (GLMMs) with logit link functions and country specific random effects were fitted to the male and female datasets separately using the melogit command in STATA [49] . Five models were fitted to each of the data sets. Model 1 was a GLMM with the media utilization index as the primary covariate. Model 2, 3 and 4 were GLMMs with frequency of reading newspapers/magazines, frequency of listening to radio, and frequency of watching television, respectively, as primary covariates. Finally, Model 5 was a GLMM with frequency of listening to radio, and frequency of watching television, along with the other possible confounding covariates included. Table 2 presents the results of the bivariate analysis. The prevalence of tobacco use was 20.0% and 3.1% in the male and female samples, respectively. Prevalence of cigarette smoking in the male sample was 18% and 1% in the women sample. The prevalence of snuff use in the female sample, (1.6%), was marginally higher than in the male sample (1.1%).
Results
Summary analysis
The results suggest that a mere 3.6% of the women in the region read newspapers or magazines every day and that 71.6% did not read print media material at all. The frequency of watching television in this region was also very low. Less that 9% of the women in the pooled sample indicated that they watched television almost every day and yet another 63.5% indicated that they never watched television at all. The results suggested that radio was the most dominant mass-medium among the 9 SSA countries considered. In the pooled sample, 25.5% of the women indicated that they listened to radio almost every day. In the male sample, 36% of the men listened to radio almost every day, 12% watched television every day and less than 10% read newspapers or magazines every day.
There were significant national variations in tobacco use. In the female sample, tobacco use was highest in Lesotho (11%), followed by Uganda (6%) and Burkina Faso (4%), while Zimbabwe (0.9%) had the lowest use of tobacco. In the male sample, the prevalence of tobacco use was highest in Lesotho (34%), Zambia (24%) and Uganda (24%), and lowest in Ethiopia (17%).
In the female sample, the prevalence of tobacco use and cigarette smoking declined with increasing media utilization. There was a non-linear relationship between snuff use and media utilization. However, the prevalence of snuff use was lowest among those women with the greatest media utilization. The incidence of tobacco use and snuff use was lowest among those women who watched television almost every day. The rate of cigarette smoking was lower in women who watched television almost every day compared to those who watched television at least once a week or less than once a week.
In the male sample, the prevalence of snuff use and overall tobacco use declined with increasing media utilization. The prevalence of cigarette smoking was lowest among those men within the highest media utilization category. There was a significant decline in the prevalence of tobacco use, cigarette smoking and snuff use with increasing frequency of television watching among men. In all three types of tobacco use categories considered, prevalence of use was lowest among men who watched television almost every day. Table 3 presents the results of generalized linear mixed effects modelling for the female sample. Five separate models were considered. The first model investigated the impact of the media utilization index on tobacco use. Tobacco use among women with high media utilization was 5% lower than that for women with low media utilization. However, there was a marginally significant association between media utilization and tobacco use, adjusting for the selected Table 2 . Prevalence rates of tobacco use, cigarette smoking and smokeless tobacco use by selected covariates. covariates. Tobacco use was 12% lower for women who listened to radio at least once a week compared to those who never listened to radio at all. The results of this study suggest that the reading of newspaper (or magazines) and the watching of television were not significant association with tobacco use. The results also suggested that tobacco use among women increased with increasing age and was higher in urban areas compared to rural areas. There was also a decline in tobacco use with increasing levels of education and socioeconomic status. Formerly married women were more likely to use tobacco compared to women who had never married. However, there was no significant difference in tobacco use between currently married women and women that had never married. There was no association between religion and tobacco use, after adjusting for the effect of other covariates. Tobacco use in countries where the FCTC recommendations had been implemented was found to be higher than in countries that had not adopted the FCTC recommendations. Table 4 presents logistic regression results for the male sample. The results (adjusting for the effects of other covariates) suggest that tobacco use declined with increased media utilization as seen in the frequency of reading newspapers or magazines and watching television.
Statistical modelling
For the male population, tobacco use increased with age and was significantly higher in urban areas. Tobacco use also declined significantly with increasing levels of education and socioeconomic status. There were significant religious variations in tobacco use. Men of the Islamic faith had a 20% higher risk of using tobacco compared to those of the Christian faith. The results of this study further suggest that there is no significant difference in tobacco use between men in countries that have implemented the FCTC recommendations and those that had not.
In addition, tobacco use was seen to be 15% and 10% higher among women and men, respectively, in formal employment compared to those that were not employed.
Discussion
In this study, we used data from Demographic and Health surveys conducted in 9 SSA countries to investigate the relationship between tobacco use and media utilization. Mass media messages are, in general, on the rise in SSA, through increased use and access to television and radio, movies, newspapers and magazines, the internet and books, brochures and posters [7] . Media can be viewed as a powerful socialising force as it shapes views on what is acceptable and attractive in our modern society [36] . Our results suggested that a very low percentage of women aged 15-49 years in the SSA region access or utilize mass media facilities on a daily basis. Radio, as suggested elsewhere in the literature [50] , is still the dominant mass-medium in the region with the widest geographical reach and greatest audience compared with television, newspapers and other information and communication technologies (ICTs). The renaissance enjoyed by radio has been attributed to greater democratisation in the region, market liberalisation and more affordable technologies [50] .
We found a positive association between cigarette smoking and media utilization. This result concurs with others in the literature [35] . We also found a decline in the use of smokeless tobacco with increased mass media use, a finding similar, to a great extent, to others in literature [51] .
Current literature suggests that the tobacco epidemic has now expanded to, and become more concentrated in, the world's low and middle-income countries (LMIC). This is partly due to the expansion of the multinational tobacco industry's marketing efforts in Eastern Europe, Asia, Africa, and Latin America [52] . Despite the low prevalence rates in these regions, there is need to draw lessons from the negative experiences associated with tobacco use in high-income nations, so as avoid a repeat in LMICs. Our study concurs with others in the literature that suggest that the prevalence of cigarette smoking by women in Africa is generally very low [14] and that the prevalence of use of other forms of tobacco is slightly higher but also very low. In line with other studies, women in urban areas are more likely to use cigarettes and less likely to use other tobacco products than women in rural areas [14] . As found in other studies, this study also noted that education lowers the use of other forms of tobacco but less clearly lowers cigarette use. This study did not find any association between religion and any of the forms of tobacco use.
Strengths and Limitations
In this study, information on the frequency of radio, newspaper/magazine and television use were based on self-reported responses. The same also held for the responses given on the smoking of cigarettes, pipes, chewing of tobacco and use of snuff. These could potentially be affected by recall bias and by the tendency of respondents to give socially-desirable answers. The study design was cross-sectional leading to conclusions of association as opposed to causality in most cases. The data set used in this study was collected over the period 2004-2010 and it is possible that a lot has changed since that period. The results, however, suggest strong correlations that could be used to inform policy.
The finding regarding the impact of FCTC implementation on tobacco simply suggests that implementing countries had a greater burden of tobacco use. To correctly assess the impact of FCTC implementation on tobacco use, a longitudinal (as opposed to a cross-sectional) study would be needed.
This study to a large extent utilized data on the respondent's access to mass media. Future research needs to capture both the access and content dimensions of media utilization to better understand smoking patterns/behaviours and social influence. This will inform context related anti-smoking campaigns and interventions in SSA.
Conclusions
In this study, we found a positive correlation between cigarette smoking and media exposure. There was, however, an important inverse relationship between media utilisation and the use of other forms of tobacco. This suggests a need to design tobacco control measures that target the advertising, promotion and sponsorship of all forms of tobacco use, in addition to current strategies that target smoking.
Overall, this study has strengthened the evidence that mass media campaigns, conducted in the context of comprehensive tobacco control programmes, can reduce the prevalence of tobacco smoking, but that campaign reach, intensity, duration and message type may influence success.
